INTRODUCTION
The electrification rate in sub-Saharan Africa is lower than in any region of the world. Indeed, more than 70 % of the populations of this region are excluded from the benefits linked to the electricity. The situation is more catastrophic in rural areas where less than 12% of the populations have access to electricity [1] . In order to contribute to the increasing of the electrification rate in this region, an original "flexy energy" concept of hybrid solar PV/diesel/biofuel power plant, without battery storage, has been developed by Azoumah et al [2] . To assess the technical and economical feasibility of this concept, a PV/diesel hybrid system without storage has been set up on the site of the International Institute for Water and environmental engineering (2iE) at Kamboinsé (12°22' N and 1°31'W), locality situated at fifteen kilometers in North of Ouagadougou, capital of Burkina Faso. This prototype consists of a PV array of 2.85 kWp coupled with a 9.2 kW diesel generator. The concern of this paper is to present the obtained technical performances of the hybrid facility under various operating conditions. Four fixed load/demand profiles corresponding to different percentages of the nominal capacity of the diesel generator have been experimented for obviously different solar radiations and consequently various PV contributions. The obtained raw and calculated performances are presented and discussed in this paper. Also, a comparative analysis for three different systems (diesel and solar pv generators only, and hybrid solar pv/diesel system) for powering a same load profile has been made and shows that the hybrid system is more cost-efficient than the two others.
EXPERIMENTAL 1 Experimental set up
The hybrid systems can be broadly classified in series hybrid, switched hybrid and parallel hybrid configurations [3] . The present prototype has a parallel hybrid configuration ( fig. 1 ). In this scheme, the PV system is parallel connected to the diesel generator by means of a DC-AC converter or inverter. The PV and the diesel generators supply a portion of the load demand directly. The PV system is composed of 15 modules HIT (Heterojunction with Intrinsic Thin layer), each rated at 190 Wp, totalling 2.85 kWp DC at Standard Testing Conditions (irradiance=1000 W/m²; Solar cell operating temperature=25°C and AM=1.5). The PV array covers an area of about 18 m² with PV modules distributed in a parallel/series configuration of three module strings connected to one inverter rated at 3.82 kW. The diesel generator rated power is 9.2 kW (11.5 kVA) of 1500 rpm.
RESULTS AND DISCUSSION
In this section, the behavior of a typical hybrid PV/diesel system without storage which characteristics have been presented in the previous sections is studied. The contribution of the PV and diesel generators, the specific consumption of the diesel generator for a given load ( L ) profile have been assessed. For four days, we have considered four constant load profiles (3.7 kW, 5.7 kW, 7.6 kW and 9.7 kW) corresponding respectively to 40%, 62%, 82% and 105% of the diesel generator nominal power. The behaviors of the PV and diesel generators in the hybrid system are interdependent. Indeed, a given load is supplied as well by the diesel generator as by the PV generator. It can be observed from fig. 2 to fig. 5 that for the loads in the order mentioned above, the specific fuel consumption of the diesel generator ranges respectively between: 0.45 to 0.51 l/kWh (see fig.2 ), 0.35 to 0.41 l/kWh (see fig.3 ), 0.33 to 0.36 l/kWh (see fig.4 ) and 0.33 to 0.34 l/kWh (see fig.5 ). These results show that for small loads (less than 62% of the rated power of the DG), the contribution of PV generator ( L P AC / ) which ranges between 4 to 38% for a load values of 3.7 kW and 5.7 kW does not enable an optimal functioning of PV generator. In fact, as mentioned by Ashari et al [4] and also verified by results obtained in the present investigation [5] , the maximum fuel efficiency of a diesel generator is about 0.33 l/kW, but for these two rated loads, the specific fuel consumptions are far from this optimal value. This is due to the fact that these loads are already far from the optimal functioning point of the diesel generator and therefore the PV generator contributes rather to decrease the performance of the engine. fig. 4 and fig.5 ), the contribution of the PV array which ranges between 1.5% to 33% for a load value of 7.6 kW and between 2.5 % to 22% for a load value of 9.7 kW does not affect considerably the performance of the engine. As a matter of fact, for these loads, the values of the specific fuel consumption vary between 0.33 to 0.36 l/kWh what is close to the optimal functioning point of the diesel generator. As the specific fuel consumption and then the operation cost of the diesel generator increases considerably when the hybrid system operates below the load values representing less than 62% of the rated power of the DG, the sizing of the system must be done so that the diesel generator operates near its optimal point (70-90 % of its nominal power).
ADVANTAGES OF USING HYBRID SYSTEMS
Comparative analysis for three different systems (diesel generator only, solar PVgenerator only and hybrid solar PV/diesel) for powering a same load profile [2] To point out the economic advantages of hybrid systems for remote areas, a comparative analysis is conducted for the three types of power generators (DG only, PV generator only and hybrid solar PV/diesel) for powering the same load. For this study a typical daily load of the Sabou village in Burkina Faso is considered. This village has 45,000 inhabitants, thus about 6429 households (if considering seven persons per household). After calculation, one obtained that for the same energy demand estimated at 3,423,700 kWh over 20 years, hybrid solar PV/diesel system Life cycle cost (LCC=983,865 Euros) is lower than the PV generator only (LCC=992,000 Euros) which is at its turn lower than the DG only (LCC=996,000 Euros). Concerning environmental point of view, from the present case studied, the hybrid system enabled to save CO 2 emission of about 445 tonnes compared to DG only. Also, for the PV system only, more than 411 batteries of 100 Ah (12 V) will be thrown in the nature against zero battery released when considering the hybrid system scenario.
CONCLUSION
This paper presents in its first part, the experimental results of a hybrid pv/diesel system without storage. These results are very useful for the design optimization and the reliability enhancement of PV/Diesel hybrid systems. In the second part, the economical and environmental advantages of the hybrid system compared to Diesel and PV only systems are shown. 
